Atorvastatin-induced osteoclast inhibition reduces orthodontic relapse.
The statin class of drugs enhances osteogenesis and suppresses bone resorption, which could be a plausible biologic mechanism for mitigation of orthodontic relapse. We aimed to determine whether atorvastatin (ATV) might affect orthodontic relapse and osteoclastogenesis by modulating expression of RANKL and osteoprotegerin (OPG), crucial molecules involved in bone turnover. Furthermore, we analyzed the adverse effects of ATV on femur turnover and endochondral ossification. Wistar rats were subjected to orthodontic tooth movement for 21 days, followed by removal of the appliance and ATV or saline solution administration. Up to 7, 14, and 21 days of ATV administration, tooth relapse was measured, and maxilla and femur sections were obtained and prepared for hematoxylin and eosin, TRAP, and immunohistochemical (RANKL and OPG) staining. ATV decreased tooth relapse (P = 0.03) and osteoclast counts (P = 0.04), which were positively correlated (P = 0.006). Statin administration increased periodontal expression of OPG (P = 0.008), but not of RANKL protein. ATV administration also enhanced growth plate cartilage thickness. Statin-induced OPG overexpression reduces relapse after orthodontic tooth movement, in a phenomenon correlated with decreased osteoclast counts. This phenomenon sheds light on OPG as a molecular target that modulates maxillary bone metabolism and orthodontic relapse.